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Abstract
Based on the cross-country data this paper brings out the inter-connections between eco-
nomic growth, health and poverty. Economic growth enhances health measured in terms of
life expectancy, which in turn contributes to economic growth positively. Though both higher
growth and improved health are expected to reduce poverty, the effect of economic growth on
poverty appears to be statistically insignificant. Access to improved water, education and bet-
ter health facility at the time of birth show positive effect on life expectancy, which in turn
reduces the consumption poverty. Investment in basic amenities and improvement in educa-
tion and health facility are the two important policy considerations, which follow from the
analysis.
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1. Introduction
Globalisation has compelled countries to enhance growth. Several growth-oriented strate-
gies, that include trade-openness, FDI-inflows and capital mobility, including technology
transfer, have been adopted by nations in a big way. The argument, which is usually given in
favour of technology transfer, is that the wheel that has already been adopted need not have to
be rediscovered if countries seek to be cost efficient 1. But one important question that arises
in this context is whether growth that is maximized through these strategies is conducive to
poverty reduction or it merely benefits those who are located in the higher echelons, thus
excluding a sizeable lot? On the other hand, strategies that aim at improving human capital
formation and social infrastructure are believed to have a direct and greater effect on the over-
all well-being of the nations by not only reducing poverty but also enhancing economic
growth, in the long run though. These views prompted us to undertake the cross-country
analysis on economic growth, health and poverty, using the database on poverty and many
other relevant variables from UNDP and World Development Indicators, which are compara-
ble across countries. The paper is organized as follows. The present section sets up the frame-
work focusing on the interactions among the variables. The following section upholds the
econometric model and identifies the requisite variables with their defining characteristics.
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1 It is argued that countries further from the frontier have lower R&D returns, implying that the cost of innovation is
more in a poor country than in a rich country. Hence, it is still cheaper for a latecomer to buy the technology already
invented by others than to re-invent the wheel though it is widely noted that international technology does not come cheap
(UNIDO, 2005).
Section 3 examines certain key variables and their pattern of variations across countries.
Section 4 presents the estimated results and section 5 summarises the major findings.
One important view in the context of growth and globalisation suggests that economic
growth is a positive function of globalisation, as the latter facilitates free mobilsation of
resources. Hence, low income and labour surplus countries by specializing in labour intensive
exportable goods can accelerate growth, generate employment and reduce poverty. However,
technological innovation can bring in a shift in the demand for skilled labour and hence, can
reduce the wages of less skilled, implying rise in wage inequality (Feenstra and Gordon,
1996). Though this concern has been primarily expressed in the context of the developed
countries, the same logic can be extended to the developing countries as well if they import
technology from the former. Research for various Latin American countries is indicative of
widening impact of trade on wage inequality, and more importantly this is spearheaded by the
notion of skill-biased technological change induced through trade. On the other hand, Hasan,
Mitra and Ramaswamy (2003) show that labour demand elasticities increase with reductions
in protection, and further, Indian states with more flexible labour markets 2 see larger increases
in labour demand elasticities in response to reductions in protection, highlighting the impor-
tance of institutional context. Though in the light of their earlier studies they suggest that trade
can contribute to productivity, and hence result in higher growth and wages, the study does
recognize the importance of assessing the negative consequences of trade on workers’ welfare.
On the whole, though freer trade or trade openness is believed to enhance economic growth,
the anti-globalization strand views it as socially malign on several dimensions including
poverty (Bhagwati and Srnivasan, 2002). However, highlighting the findings of Dollar (2001),
Bhagwati and Srnivasan (2002) point out that countries which registered significant declines
in poverty are also the ones which integrated faster into the world economy in terms of trade
and direct investment, and hence, it would not be correct to suggest that trade openness
bypasses poverty. Rivera-Baitz and Xie (1992) also argued that knowledge diffusion and trade
in ideas through a GATT-type patent system are needed for the whole world to grow faster,
and thus argued for multilateral liberalization that comprises trade in goods and ideas both.
United Nations conference on trade and development (2007) urged that market opening has
contributed to attracting foreign capital into services sector, which has promoted the develop-
ment and growth of the domestic service market and contributed to the training of local ser-
vices providers. Keeping in view this perspective relating to trade we therefore, consider trade
in goods and services both as one of the major determinants of growth as well as poverty.
Another proxy of globalisation and technology transfer impacting on growth and poverty
is taken in terms of gross private capital flows (GPCF) as a percentage of GDP. Higher levels
of capital flows may enhance growth if the technology and other resources are absorbed and
assimilated in a given situation. On the other hand, under capacity utilization and the rise in
technical inefficiency can result in sluggish growth.  Adoption of capital-intensive technology
tends to reduce employment growth in the high productivity sector and thus larger investments
need not necessarily result in beneficial effects in terms of welfare enhancement even if eco-
nomic growth may accelerate. In other words, poverty may actually rise in response to capital
flows if direct and indirect employment gains through inter-sectoral linkages are negative.
The other determinants of growth include industrialization and social infrastructure mea-
sured in terms of health status and access to certain basic amenities like improved water
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2 In their study a state is said to have flexible labour market if the state had undertaken anti-employee amendments in
the Industrial Dispute Act.
source. Traditionally manufacturing was seen as the driver of economic growth (Kuznets,
1966, Kaldor, 1967) but with increasing tertiarisation of the economy it is felt that services
actually account for a sizeable percentage of the total national income and hence, the question
is if services can be the engine of growth. The alternate view, however, emphasizes that ser-
vices alone cannot drive the economy and, therefore, manufacturing has to continue to play
the role of engine of growth (Singh and Dasgupta, 2005). As Rakshit (2007) points out, the
revealed comparative advantage of services does not imply that industry and agriculture
should play a minor role in the development process. In the Indian context, hangover from the
pre-reforms production structure, disruptions in the credit delivery systems and severe infra-
structural bottlenecks, have seriously undermined the relative performance of other sectors.
And hence it is of utmost importance that the services sector must enhance the productivity of
other sectors by functioning efficiently (Rakshit, 2007). Thus, from this point of view the
manufacturing share in total GDP is considered as one of the major determinants of growth.
Health specific variables and quality of life determine total factor productivity growth
(Mitra, Varodakis and Veganzones, 2002), which in turn influences the overall growth.
Availability of better social infrastructure attracts high quality labour, and this in turn con-
tributes to productivity growth with better utilization of the available technology (Mitra,
1999). Also, better health status from an individual point of view means better utilization of
labour power, which implies enhanced productivity. The health specific variable considered in
this paper is life expectancy at birth and the social infrastructure specific variable is percent-
age of population having access to improved water source.
Growth and health both are inter-dependent on each other (Gupta and Mitra, 2004). With
higher growth, greater magnitude of resources can be allocated for developmental purposes
including human capital formation and health. Besides, the quality of health services is a
determinant of the health status of the individuals in an economy. In developing countries with
limited access to maternal and child health care facilities both infant mortality rate and mor-
tality rate of women in reproductive age groups are high, which tends to reduce the overall life
expectancy. Hence, the number of birth attended by skilled staff can be considered as a broad
proxy of the quality of health services available in a given situation. Besides, dependency on
poor quality of water and sanitation results in chronic diarrhea and many other water borne
diseases, which tend to reduce life expectancy at birth. Investment on health is also an impor-
tant determinant of health outcome. Finally, education improves health status as it creates
awareness among human beings.
Other than trade and capital inflows as mentioned above, incidence of poverty is a func-
tion of overall growth, health status, education and fertility. While fertility raises the incidence
of poverty economic growth reduces it. However, growth may be a necessary condition for
poverty reduction but it is not sufficient. Minujin, Vandemoortele and Delamonica (2002)
based on international data bring out links between growth, monetary poverty and child pover-
ty. They highlight the non-monetary dimensions of poverty and the need for special attention
to be given to different aspects of child poverty including health, as growth alone cannot
ensure reduction in poverty. With better health and education labour productivity increases,
which results in higher per capita income and consumption at the household level. Better
health reduces the probability of remaining absent from work while poor health outcomes
manifested in high mortality and morbidity rates affect both quality and quantity of labour and
reduce the number of hours worked (Over, 1991). Also better health, as Stark (1995) argued,
raises the waiting period for the inter-generational transfer of assets, the period which is then
devoted for human capital formation. Earnings are certain to be higher when assets are trans-
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ferred to skilled persons than to illiterate workers. Higher levels of education and skill raise
the probability of experiencing upward income mobility. Thus, poverty and growth both are
expected to respond to health outcomes, though the positive relationship between growth and
health can be perceived only in the long run 3.
Though some of the studies in the past focused on the inter-connections between eco-
nomic growth, health and poverty, cross-country analysis in this context are not too many (see
for details Gupta and Mitra, 2004). Secondly, the impact of trade on the endogenous variables
has not been captured in the earlier studies except on growth. The importance of basic ameni-
ties in enhancing growth and resulting in better health outcomes is the other dimension of the
present study which needs mention. Of late several countries are pursuing specific measures
on basic amenities irrespective of the magnitude of economic growth. Though traditionally
one presumes that higher growth makes resources available for provision of basic amenities,
countries in an attempt to improve the level of infrastructure and quality of life are undertak-
ing large investments on basic amenities. International grants and borrowings are   also often
meant for these specific purposes. The present study therefore tries to capture the effect of
basic amenities on growth and health outcomes both. One may argue that human capital for-
mation which is an important determinant of economic growth has not been included in the
present study. This is because we do not have a satisfactory measure of human capital which is
comparable across countries. Access to primary education improves awareness and therefore
can be taken to reduce poverty and improve health outcomes but it does not represent skill-
formation and knowledge up-gradation which essentially contribute to total factor productivi-
ty growth. With these limitations in mind we have tried to empirically estimate the model
based on cross-country data.
2. Model and Data
The following three equations, which form a simultaneous equation system, can be
deduced from the foregoing discussions: 
GRGDPC = F(LEXP, INDUS, TRD, GPCF, IMPWAT)
LEXP = G(GRGDPC, BRSKILL, IMPSAN, IMPWAT, PRIM, HEALEXP)
POV = H(GRGDPC, LEXP, TRD, GPCF,PRIM, FERTIL)
where, GRGDPC is economic growth taken in terms of per capita gross domestic product,
LEXP is life expectancy at birth, and POV is the incidence of poverty. The other exogenous
variables are share of manufacturing in total GDP (INDUS), share of merchandise trade and
services in total GDP (TRD), gross private capital flows as a percentage of GDP (GPCF), per-
centage of population with access to improved water source (IMPWAT), percentage of popu-
lation with access to improved sanitation facilities (IMPSAN), birth attended by skilled staff
(BRSKILL), primary education completion rate (PRIM), health expenditure incurred by the
government as a percentage of GDP (HEALEXP) and fertility  rate (FERTIL). All the three
equations are identified based on exclusion principle as well as rank order condition. The vari-
ables are measured in the following manner:
Gross private capital flows are the sum of the absolute values of direct, portfolio, and
other investment inflows and outflows recorded in the balance of payments financial account,
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3 Cross-sectional evidence, which is indeed a long term phenomenon from a specific country’s point of view, indicat-
ed that child mortality falls faster in countries where per capita income is growing rapidly (World Bank, 1993).
excluding changes in the assets and liabilities of monetary authorities and general govern-
ment. Trade openness is measured as imports and exports of goods and services as a percent-
age of GDP. Primary completion rate is the percentage of students completing the last year of
primary school. It is calculated as the total number of students in the last grade of primary
school, minus the number of repeaters in that grade, divided by the total number of children of
official graduation age. Births attended by skilled health staff are the percentages of deliveries
attended by personnel trained to give the necessary supervision, care, and advice to women
during pregnancy, labour, and the postpartum period to conduct deliveries on their own and to
care for newborns. Access to improved water source refers to the percentage of the population
with reasonable access to an adequate amount of water from an improved source, such as a
household connection, public standpipe, borehole, protected well or spring, or rainwater col-
lection. Unimproved sources include vendors, tanker trucks, and unprotected wells and
springs. Reasonable access is defined as the availability of at least 20 liters a person a day
from source within 1 kilometer of the dwelling. Access to improved sanitation facilities refers
to the percentage of the population with access to at least adequate excreta disposal facilities
(private or shared but not public) that can effectively prevent human, animal, and insect con-
tact with excreta. Improved facilities range from simple but protected pit latrines to flush toi-
lets with a sewerage connection. To be effective, facilities must be correctly constructed and
properly maintained. Poverty rate is the percentage of the population living below the poverty
line of one dollar a day. Life expectancy rate is the number of years a newborn infant would
live if prevailing patterns of mortality at the time of its births were to stay the same throughout
its life. Economic growth is captured in terms of per capita GDP and industrialization is mea-
sured as the percentage of GDP originating from manufacturing. Health expenditure is mea-
sured as the magnitude of expenditure incurred by the government as a percentage of total
GDP. Fertility rate measures the average number of births a group of women would have by
the time they reach age 50 if they were to give birth at the current age-specific fertility rates.
The total fertility rate is expressed as the average number of births per woman.
3. Broad Patterns
Except in the case of countries with high human development for which we have only
four observations there seems to be an inverse relationship between GDP per capita and the
incidence of poverty. Among the countries with medium and low human development index
this pattern is strongly evident. Also, among the South Asian and Sub-Saharan African coun-
tries growth and poverty move in opposite direction (see Figures 1-3).
As regards per capita GDP and life expectancy at birth there seems to be a positive rela-
tionship though in countries with low human development index there does not seem to be any
specific relationship. Similarly among the Sub-Saharan African countries and the Central and
Eastern Europe and the CIS the relationship is not distinct. Nevertheless these broad patterns
of relationship between growth and poverty and between growth and health do provide insight
to model these variables in a close-nit framework. In the preceding section in terms of the
implicit model growth and health are shown to be mutually influencing each other, while
poverty gets determined by both growth and health (see Figures 4-11).
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Figure 1  GDP per Capita and Poverty: All Countries 
Figure 2  GDP per Capita and Poverty: South Asia
Figure 3  GDP per Capita and Poverty: Sub-Saharan Africa
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Figure 4  Life Expectancy and GDP per capita: All countries
Figure 5  Life Expectancy and GDP per capita: High Human development Countries
Figure 6  Life Expectancy and GDP per capita: Medium Human Development Countries
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Figure 7  Life Expectancy and GDP per capita: Low Human Development Countries
Figure 8  Life Expectancy and GDP per capita: South Asia
Figure 9  Life Expectancy and GDP per capita: East Asia and the Pacific
4. Econometric Results
All the three equations have been estimated by two-stage least square method: in the first
stage the reduced form equations have been estimated by ordinary least square technique and
in the second stage the estimated values of the endogenous variables have been used as instru-
ments to estimate the structural form equations.  Empirical results, presented in Table 1, con-
firm the links between growth and health, mutually influencing each other. Higher growth
improves health outcomes while better health outcomes raises economic growth. Following
Bloom, Canning and Sevilla (2004) we may argue that the life expectancy effect in the growth
equation captures the labour productivity effect. However, the effect of growth on poverty
does not turn out to be statistically significant while that of health on poverty is significant
suggesting that improved health outcomes reduce poverty. This finding has important policy
implications: between the growth oriented and health strategies the latter seem to be more
effective in reducing poverty. 
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Figure 10  Life Expectancy and GDP per capita: Sub-Saharan Africa
Figure 11  Life Expectancy and GDP per capita: Central & Eastern Europe and the CIS
In the growth (GRGDPC) equation trade of goods and services (TRD) turns out to be sig-
nificant only at the 20 per cent level. The sign of the coefficient of the percentage of popula-
tion with access to improved water connection (IMPWAT), which is significant at the 5 per
cent level, turns out to be negative. This of course needs rationalization and the explanation
could be sought in terms of the fact that given the health status larger expenditure incurred on
basic amenities can result in lower growth. In the developing countries at the lower levels of
per capita income investment on basic amenities can involve trade-offs with respect to growth
augmenting projects. Similarly in the developed countries situated at very high level of per
capita income provision of better social infrastructure can be met at an exorbitantly high cost,
which can again reduce growth.
Findings also confirm that improvement in health can be attained through education: pri-
mary completion rate turns out to be statistically significant with a positive coefficient.
Access to better quality of basic amenities (water) raises the life expectancy though sanitation
is not statistically significant. The quality of health services measured in terms of births
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Table 1: Two-Stage-Least-Square Estimates of the Structural Form Model
Explanatory Variables GRGDPC LEXP POV
Intercept -4.25 29.02 160.97
(-1.25) (8.48)*** (1.81)**
GRGDPC 1.48 -1.24
(3.86)*** (-0.59)
LEXP 0.2 -1.34
(1.87)** (-1.66)**
POV
INDUS 0.12
(1.14)
TRD 0.025 -0.045
(1.54)* (-0.66)
GPCF 0.012 0.51
(0.20) (1.68)**
IMPWAT -0.115 0.23
(-2.69)*** (3.35)***
BRSKILL 0.08
(1.54)*
IMPSAN 0.05
(0.63)
PRIM 0.08 -0.26
(1.99)*** (-1.19)
FERTIL -5.31
(-0.80)
HEALEXP -1.12
(-1.83)**
N 71 71 71
Note: Figures in parentheses are t-ratios. ***, ** and * represent significance at 5, 10 and 20
per cent levels respectively.  Though it is unconventional to consider 20 percent level of
significance we have considered it just to indicate that some of the variables are not
completely insignificant.  
Source: Based on UNDP data and World Development Indicators
attended by skilled staff also raises life expectancy. Surprisingly health expenditure incurred
by the government as a percentage of GDP is negatively associated with life expectancy. This
is possibly because countries with better life expectancy are not spending higher percentage of
GDP on health whereas countries with poor health outcomes have started spending higher
percentage of GDP on health.
In the poverty equation other than health the capital flow (GPCF) is statistically signifi-
cant. The positive coefficient of the latter is indicative of the fact that capital- intensive tech-
nology tends to reduce employment, which in turn raises the incidence of poverty. Primary
completion rate takes a negative coefficient but it is insignificant.
Based on the reduced form estimates of the parameters the elasticity estimates have been
calculated at the mean values of the variables (Table 2). Economic Growth shows a relatively
high magnitude of elasticity with respect to trade. Poverty responds strongly to improved
water and sanitation. The elasticity coefficient of poverty with respect to industrialization is
also high, suggesting the possibility of industry-led-growth being pro-poor. Health outcome
improves rapidly with respect to better health facilities measured in terms of births attended
by skilled staff.
Conclusion
Based on the cross-country data the inter-connections between economic growth, health
and poverty are brought out distinctly. Economic growth enhances health measured in terms
of life expectancy, which in turn contributes to economic growth positively. Though both
higher growth and improved health are expected to reduce poverty, the effect of economic
growth on poverty appears to be statistically insignificant. This is understandable because
unless growth is accompanied by rapid employment growth for the poor its effect would rather
be unequal. In fact, the adverse effect of capital-intensive technology, which slows down the
employment growth, particularly for the semi-skilled and unskilled workers, and tends to
aggravate poverty, is reflected in the empirical results. Access to improved water, education
and better health facility at the time of birth (gauged in terms of skilled staff attending births)
show positive effect on life expectancy, which in turn reduces the consumption poverty. The
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Table 2: Elasticity Estimates Based on the Reduced Form Parameters 
and the Mean Values of the Variables
POV LEXP GRGDPC
BSHS -0.02 2.19 -0.02
IMPSAN -2.69 0.21 -0.02
IMPWAT -2.82 0.15 -0.05
PRIM -0.10 -0.05 -0.07
BRSKILL 0.06 -0.17 -0.07
TRD -0.04 -0.04 0.37
GPCF 0.03 0.46 0.01
INDUS -1.61 0.01 0.19
HEALEXP 0.11 -0.04 -0.07
Note: The elasticity estimates are measured on the basis of the reduced form coefficients mul-
tiplied by the ratio of the mean values of the variables.
close nexus between health and poverty suggests that better health enhances the capability to
work, which in turn enhances productivity and income. The policy implications of the study
are two-fold. One relates to investment in basic amenities and the other suggests improvement
in education and health facility. In the long run health measures seem to be more effective
than the anti-poverty programmes as they reduce poverty as well as contribute to economic
growth. However, in the short run the anti-poverty programmes including the employment
assistance/guarantee programmes need to be pursued to reduce the intensity of poverty.
References
Bhagwati, J. and T.N. Srinivasan (2002), “trade and Poverty in the Poor Countries”, American
Economic Review, Vol.92, No.2, pp.180-183.
Bloom, D. E., D. Canning and J. Sevilla, (2004), “The Effect of Health on Economic Growth: A
Production Function Approach”, World Development, Vol.32, No.1, pp.1-13.
Dasgupta, Sukti and Ajit Singh,(2005), “Will Services be the New Engine of Economic Growth in
India?”, Centre for Business Research, University of Cambridge Working Paper No. 310, September.
Dollar, D (2001), “Globalization, Inequality and Poverty since 1980”, Background Paper, World Bank,
Washington, DC. (http://www. worldbank.org/research/global).
Feenstra, Robert C. and Gordon H. Hanson, (1996), “Globalisation, Outsourcing and Wage Inequality,”
American Economic Review, Vol. 86, No.2, pp-240-245.
Gupta, I. and Arup Mitra, (2004), “Economic Growth, Health and Poverty: An Exploratory Study for
India”, Development Policy Review, Volume 22, No.2, pp.193-206.
Hasan R, D Mitra and K V Ramaswamy (2003): Trade Reforms, Labor Regulations and Labor-Demand
Elasticities: Empirical Evidence from India; NBER Working paper 9879.
Kuznets, S.,(1966), Modern Economic Growth, Rate, Structure and Sprea, New Haven: Yale University
Press.
Kaldor, (1967), Strategic Factors in Economic Development, Ithaca: Cornell University Press.
Minujin, A., J.Vandermoortele and E. Delamonica, (2002), “Economic Growth, Poverty and Children”,
Environment and Urbanization, Vol.14, No.2, pp.23-43.
Mitra, Arup(1999), “Agglomeration Economies as Manifested in Technical Efficiency at the Firm
Level”, Journal of Urban Economics, Vol.45, pp.490-500.
Mitra, Arup, Aristomene Varoudakis, and Marie Ange Veganzones Varoudakis, (2002), “Productivity
and Technical Efficiency in Indian States' Manufacturing: The Role of Infrastructure”, Economic
Development and Cultural Change, 50:2, pp. 395-426.
Growth, Health and Poverty: A Cross-Country Analysis
84
Over, Mead,(1991), “Economics for Health Sector Analysis: Concepts and Cases”, Washington, DC:
economic Development Institute, World Bank.
Rakshit, Mihir, (2007), “Services-led Growth: The Indian Experience”, Money and Finance, February
2007, pp. 91-125.
Rivera-Baitz, L.A. and D. Xie, (1992), “GATT, Trade and Growth”, American Economic Review,
Vol.82, No.2, pp.422-427.
Stark, Oded, (1995), Altruism and Beyond: An Economic Analysis of Transfers and Exchanges within
Families and Groups, Cambridge: Cambridge University Press.
United Nations Conference on Trade and Development, (2007), Challenging Conventional Wisdom:
Development Implications of Trade in Services Liberalization, Trade, Poverty and Cross-cutting
Development Issues, United Nations.
UNIDO (2005), “Productivity in Developing Countries: Trends and Policies”, United Nations Industrial
Development Organisation, Vienna.
Rajinder Kumar and Arup Mitra
85
